
US010641538B1 

( 12 ) United States Patent 
Tang et al . 

( 10 ) Patent No .: US 10,641,538 B1 
( 45 ) Date of Patent : May 5 , 2020 

( 56 ) ( 54 ) PORTABLE REFRIGERATOR WITH 
RECHARGEABLE BATTERY PACK 

References Cited 
U.S. PATENT DOCUMENTS 

( 71 ) Applicant : ACOSOLAR INC . , Walnut , CA ( US ) 
( 72 ) Inventors : Longhua Tang , Walnut , CA ( US ) ; 

Zhizhong Zhang , Nanjing ( CN ) 

6,870,089 B1 
7,481,070 B2 
8,353,167 B2 

2007/0193297 A1 * 

3/2005 Gray 
1/2009 Costanzo 
1/2013 McGann 
8/2007 Wilson 

( * ) Notice : 2009/0158770 A1 * 6/2009 Cohrs Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U.S.C. 154 ( b ) by 0 days . 

F25D 29/00 
62/371 

F25D 23/12 
62 / 457.9 

HO1M 2/1055 
429/179 

2014/0295257 A1 * 10/2014 Harada 

( 21 ) Appl . No .: 16 / 447,623 2016/0003505 Al 
2017/0119116 A1 * 
2017/0259956 A1 * 
2017/0370629 Al 

1/2016 Trotter 
5/2017 Bradley 
9/2017 Hori 

12/2017 Fire 

A45C 7/004 
A45C 7/0045 

( 22 ) Filed : Jun . 20 , 2019 

( 30 ) Foreign Application Priority Data * cited by examiner 

Oct. 26 , 2018 
Nov. 26 , 2018 
Dec. 24 , 2018 
May 27 , 2019 

( CN ) 
( CN ) 
( CN ) 
( CN ) 

2018 2 1740385 U 
2018 2 1950528 U 
2018 2 2171825 U 
2019 2 0766615 U 

Primary Examiner Henry T Crenshaw 
Assistant Examiner Daniel C Comings 
( 74 ) Attorney , Agent , or Firm — Tsz Lung Yeung 

( 57 ) ABSTRACT 
A portable refrigerator includes a main housing , a refrigera 
tor cover , a cooling mechanism , a rechargeable battery pack 
and a control unit . The cooling mechanism includes heat 
exchanging tubes , a compressor , an evaporator and a con 
denser connected to the evaporator and the compressor . The 
rechargeable battery pack is detachably attached on a power 
compartment of the nain housing . The control unit is 
supported in the main housing and electrically connected to 
the rechargeable battery pack and the cooling mechanism for 
centrally controlling an operation of the cooling mechanism . 
A predetermined amount of refrigerant is arranged to con 
trollably pass through the heat exchanging tubes , the con 
denser , the evaporator and the compressor for extracting 
heat from the accommodating cavity . 

( 51 ) Int . Ci . 
F25D 19/00 ( 2006.01 ) 
F25D 11/00 ( 2006.01 ) 
F250 23/02 ( 2006.01 ) 
F250 23/06 ( 2006.01 ) 
F25B 27/00 ( 2006.01 ) 

( 52 ) U.S. CI . 
F25D 19/003 ( 2013.01 ) ; F25B 27700 

( 2013.01 ) ; F250 23/02 ( 2013.01 ) ; F250 
23/06 ( 2013.01 ) ; F250 2331/804 ( 2013.01 ) ; 

F250 2400/12 ( 2013.01 ) ; F250 2400/38 
( 2013.01 ) 

( 58 ) Field of Classification Search 
CPC .. F25D 11/003 ; F25D 19/003 ; F25D 2400/12 ; 

F25D 2400/38 
See application file for complete search history . 

CPC ....... 

3 Claims , 26 Drawing Sheets 

16 

435 211 
22 

414 41 
20 
413 40 

21 -411 

215 125 
12 

15 -10 

141 
143 



U.S. Patent May 5 , 2020 Sheet 1 of 26 US 10,641,538 B1 

16 

215 22 
20 211 

211 

-18 

15 

40 

141 
143 

10 

FIG . 1 



U.S. Patent May 5 , 2020 Sheet 2 of 26 US 10,641,538 B1 

21 
16 

20 
211 215 

22 

10 

142 

- 15 

18 

14 

143 14 

FIG . 2 . 



U.S. Patent May 5 , 2020 Sheet 3 of 26 US 10,641,538 B1 

16 

435 211 
22 

414 
41 

20 
413 -40 

21 411 

215 125 
-12 

15 10 

141 

143 

FIG . 3 



22 

20 

21 

U.S. Patent 

103 
17 

35 

214 

34 

16 

31 

May 5 , 2020 

Do 

101 . 

106 
11 

105 

-12 

\ 13 

Sheet 4 of 26 

104 

-32 
-10 

15 

US 10,641,538 B1 

143 

FIG.4 



U.S. Patent May 5 , 2020 Sheet 5 of 26 US 10,641,538 B1 

15 

FIG.5 
144 140 

212 



11 

U.S. Patent 

17 

104 

104 

106 

106 

1021 

17 

_1041 

May 5 , 2020 

14 

—102 

18 

Sheet 6 of 26 

-105 

143 

1042 
1022 

15 

14 

142 

FIG.6 

US 10,641,538 B1 



U.S. Patent May 5 , 2020 Sheet 7 of 26 US 10,641,538 B1 

211 -20 

215 
-21 

23 

213 
22 

FIG.7 

22 20 
21 

211 215 

24 

214 

FIG.8 



U.S. Patent May 5 , 2020 Sheet 8 of 26 US 10,641,538 B1 

12 

123 . 
-1224 i 

1224 -124 
12224 -1225 

1221 
19 1223 122 436 436 

FIG.9 

436 121 436 

1224 
1224 

12 

124 -124 
?? ???? 

1225 

1225 19 123 

FIG.10 



U.S. Patent May 5 , 2020 Sheet 9 of 26 US 10,641,538 B1 

1224 1224 

124 124 

-12 
123 

1224 

1224 
1225 19 1225 

FIG.11 



U.S. Patent 

4323 
433 

4311 
431 

4313 
4312 

May 5 , 2020 

43 

435 
435 

-40 

Sheet 10 of 26 

4321 432 

-413 
41 

4322 

FIG.12 

US 10,641,538 B1 



U.S. Patent May 5 , 2020 Sheet 11 of 26 US 10,641,538 B1 

4311 ( 4321 ) 431 ( 432 ) 

4313 ( 4323 ) 
4312 ( 4322 ) 

FIG . 13 

411 
40 

HL 

-413 
41 u 

413 ? 
42 

412 

FIG . 14 



Cooling Mechanism 30 

U.S. Patent 

Evaporator 33 
Compresser 32 
Condenser 34 
Fan 35 

May 5 , 2020 

Solar Energy Arrangement 60 Solar Panel 61 

Central Control Unit 50 

Sheet 12 of 26 

Rechargeable Battery Pack 40 

FIG.15 

US 10,641,538 B1 



416 

410 

U.S. Patent 

4313 

41 

414 

435 

40 

4311 410 435 

4312 

May 5 , 2020 

4161 -411 

Sheet 13 of 26 

419 413 

4323 

417 

418 

FIG.16 

US 10,641,538 B1 



413 

418 

U.S. Patent 

41 

4171 

419 

40 

435 

-411 

May 5 , 2020 

4321 

4322 

4151 

Sheet 14 of 26 

4153 

Inaqual 

410 
401 
44 

435 

4152 
4323 

415 

410 401 

417 

US 10,641,538 B1 

FIG . 17 



Central Control Unit 50 

U.S. Patent 

DC1 / DC2 

Charging Control Module 51 

Rechargeable Battery Pack 40 

Energy Management Module 53 

May 5 , 2020 

Solar Charging Module 52 

Compresser 32 

PV 

Sheet 15 of 26 

Display 100 FIG.18 

US 10,641,538 B1 



U.S. Patent May 5 , 2020 Sheet 16 of 26 US 10.641,538 B1 

R21 

k 

AND 
|| -- || ? 

FIG . 19A 



U.S. Patent 

NCEP60S0AG 
NCEP6080AG . 

R14 0 : 01R 

C12.014 015 
LOU 

LOS 

V - OUT 

13 

2 

R15 

NCEP6080AG . 

OUT : + 

R8 

C10 225 

NOOD 

AL 

C6 

CSD1730803 

2011 

? 

GND 

R * 3R9 

R9 3R9 

RIL 
267K 

R $ 4R7 

C16 

C17 

103 

R5 0.02R ; 

NCEP6080AG 

Battery + 

R20 10R 

.......... 

ZDI , 15V 

GND 104 

C21 

PAT 

VCG D7 
41:48 

BAT : D5 
4148 

R236R8 

LI 

all 

C23 225 

2 

R7 

0.02 

187 

CSD173080B 

1304 
66KS 

R25 

4K02 . 

GND 105 

C24 

R24 100K 

SMDRH127-3R5M ) 

104 

ng 

nos 

B 

R26 14K02 

3 

SZJI 

Battery 
187 J8 

GND 

€ 28 

R21 

Vco 128 

GND 

UND 

C30 103 R28 316K 

PHASE 
HIDRV 
BTST 
REGN 
LODRY 

GND 

May 5 , 2020 

GND 

+ 3,6V 

21 . 

JIO 

IUM 

2 

OUT 

3 4 

U3 BO21780S 
ACN ACE CMSRC ACDRV ACOK ACDET LAP : 

R29 IOR R38 10R R31 4KOZ R32 LOR 

SRN : 

BAIDRV BATSRC TB - STATI 
ES 

18 17 1.6 15 

BUO 

Ú 

ACOX IADP 

17 

OHOU 

PROCHOTI 
PMONS 

CMPOUT 
CMPIN 

SCL 

0.02R 0.02R 

SUN 

ILCHG PMON PRO IELLI SDA SCL B.STA 

SUN20 

??? 

STMC109 

031 
ROUP 
263 

KR NA 
1/01 

LOAD 

Sheet 17 of 26 

R34 OK 

R35 OK 

138 

MR39 

SON ISEN . 

.................... 

5K11 

5K 

GND 

GND 

+ 3.6V 

08 4148 
104 

FIG . 19B 

US 10,641,538 B1 



U.S. Patent May 5 , 2020 Sheet 18 of 26 US 10,641,538 B1 

3K3 
LD2 

" R17 3K3 
3K3 3K3 

909 R18 R19 

GREEN GREEN GREEN GREEN LD3 LD4 LDS . LD6 
> 

+ 3.6V 

FIG . 19C 

+ 3.6V 
R36 

10K 10 
R37 555 2 

1 

1K 
PH - 2A 

GND 

FIG . 19D 



U.S. Patent May 5 , 2020 Sheet 19 of 26 US 10,641,538 B1 

DATA 

VSS 
INTO PIO 
RST INTI P1.1 

COM2 PWM210.2 OND 13 
12 s 

7 

AN & P1.7 ANS PWND P2 $ 
R12 

RIO SOKO cult 
FIG . 19E 



U.S. Patent May 5 , 2020 Sheet 20 of 26 US 10,641,538 B1 

+ 5V 

R30 
10K + 5V 

U4-32 04-31 04-30 U4-27 U4-26 
R62 
10K 

K2 

+ 5V 
85B ?? U4 

1R49 K1 
10K 2 

+ 5V 
PD7 / TLI 

PD4 / BEEP 

PDQUART1 RX PD5UART1 TX PD3 / ADC_ETR 
PD1 / SWM 

U4-1 
44-2 
44-3 

1 
2 1R8 

10K 
K3 

?? 

PC7 / SPI_MISO 
PC # / SPI_MOSI 
PCS / SPI_SCK 

PCHICLK_CCO 4 

NRST 
PA1 / OSCIN 
PA2OSCOUT 
VSS 
VCAP 
VDD 
PA3 
PA4 

GND < 

24 
23 
22 
21 
20 
19 
18 
17 

U4-24 
U4-23 
U4-22 
04-21 
U4-20 
14-19 
14-18 

GND 5 6 

7 
8 

+ 5VH 
PC3 
PC2 44-7 

04-8 PCIJUART1_CK 
PES / SPI_NSS 

1 

T 
C17 
1uF 

PB5 : 12C SDA PB412C SCL 
PB7 PB6 PB3 / AN3 PB2 / AIN2 PB1 / AIN1 PBOAINO 

GND 
STM8S003K3T6C 

6 

11 12 43 14 15 16 H VA U4-9 04-10 14-15 04-16 + 5V 

R41 
30K 

R19 
12K 

R39 
4.3K } C13 

100nF 
C5 RT2 

RES2 - R 100nF 
1 

GND 

GND 

FIG.20A 



U.S. Patent 

USB + 5V 

VA 

D5 

U3 

USB 

L1 

1 

2 

VIN 

OUT 

+ 

47uH 

May 5 , 2020 

+ C14 

+ C2 
CAP1 
? 

1 2 

C3 
100uF / 35V 

SS14 

3 

ON / OFF 

100uF / 35V 

FB 

R55 4.7K 

R53 7.5K 

?? 

TP1 

N 

N 

N 

N 

5 

8 

GND 

GND 

5 

06 SS26 

os 

6 

7 

GND 

GND 

7 8 

1 . 

XL1509-5.0E1 

R52 

USB Double Base 

5.1K 

R56 5.1K 
v GND1 

2 

Sheet 21 of 26 

FIG.20B 

US 10,641,538 B1 



U.S. Patent 

+ 5V 

Q5 MMBT2222A 

VA 

Q1 BCX55-16 2 C 

D1 

VB 

+ 5V 

2 

?? 

? 
M7 

R1 10K 

R3 NC 

+ C4 

100uF / 16V 

C11 100nF 

R12 3K 

7 
+ C6 C17 

-C7 1uF 

May 5 , 2020 

C8 100nF 

GND 

GND 

ZD1 BZT52C2V7 

R15 12K 

COMO 

N 

U1 TL431 

GND 

R16 12K 

GND 

Sheet 22 of 26 

FIG.20C 

US 10,641,538 B1 



U.S. Patent May 5 , 2020 Sheet 23 of 26 US 10,641,538 B1 

GND 
+ 5V 

GND 
A 

+ 5V 
GND TEN GND 

10K . RP2 
10K 

P1 
13 
12 
11 
10 
9 
8 
7 

04-10 
U4-9 
04-8 
U4-7 
04-3 
44-2 
04-24 
U4-23 
U4-22 
04-21 
U4-20 
04-19 
U4-18 

os 
? 

4 
co 

2 
1 

Display 

FIG.20D 

+ 5V 

-T SWIM RST T R 

JP1 IR2 
10K 

1 
2 

4 + 5V U4-26 

co GND 
4 1 

1 5 

U4-1 
04-30 
U4-31 

2 
2 6 

CONG R21 
R11 

680? 
680® 

HF ? 
C1 
100nF 

GND 

FIG . 20E 



MOV1 10K680 

R5 5.1K 

f 

U.S. Patent 

+ 5V 

R6 5.1K 

COM1 

R26 7.5K 

R4 5.1K 

R23 

VAH 

U4-15 

1 

2 

N 

2 

680 

82K 

?? 

R25 12K 

C9 100nF 

R9 68K 

4 

WMBT2907 
KO 

VA GND VA GND1 

on 6 

GND 

VA 

D3 

ZD2 
BZT52C27 1 

w 

$ 

UAT STP80NF70 

May 5 , 2020 

D2 1N4148W 
OR ? 20K 

R13 1N4148W 
20K 

2 

RIO 

Q2 WMBT5401 

10K 
N 

B 

R14 30K 

+ 5V 

R18 
U4-27 1 

Q4 WMBT5551 

Sheet 24 of 26 

VB 

20K 

IR17 

R44 

R47 

U2A 

68K 

12K 

VA2 LSTY8ONF70 

62K 2 

R20 

1 

1 

GND 

R45 62K 

??? 

5.1K 

| R24 68K 

en 

LM2580R2G 
GND 

GND + 5V 

GND 

-1 
R38 12K 

FIG.20F 

R35 680® 

US 10,641,538 B1 

R36 30K 
GND 



U.S. Patent May 5 , 2020 Sheet 25 of 26 US 10,641,538 B1 

GND1 
VB 

UA3 
STP8ONF70 VB R42 

MT 10K 1 T 
R37 
68K R34 

Q7 
WMBT2222A U4-32 2 1 B 

5.1K 

2 

GND 

FIG.20G 



U.S. Patent 

?? 

GND1 

May 5 , 2020 

U2B 

6 

- 

U4-16 

? ? 

5 

2.1 

+ 

R46 7.5K 

C12 1nF 

LM258DR2G 

do 3 

7 

D4 1N4148W 

C10 1nF 

N 

N 

Sheet 26 of 26 

GND 

GND 

FIG.20H 

US 10,641,538 B1 



1 

5 

US 10,641,538 B1 
2 

PORTABLE REFRIGERATOR WITH a compressor , an evaporator connected to the compressor 
RECHARGEABLE BATTERY PACK through at least one of the heat exchanging tubes , and a 

condenser connected to the evaporator and the compressor 
BACKGROUND OF THE PRESENT through at least one of the heat exchanging tubes ; 

INVENTION a rechargeable battery pack detachably attached on the 
power compartment of the main housing , the rechargeable 

Field of Invention battery being adapted for connecting to a power source ; and 
a central control unit supported in the main housing and 

The present invention relates to a refrigerator , and more electrically connected to the rechargeable battery pack and 
particularly to a portable refrigerator comprising a recharge- 10 the cooling mechanism for centrally controlling an operation 
able battery pack which many be detachable from a main of the cooling mechanism , wherein a predetermined amount housing and may be recharged through a conventional AC of refrigerant is arranged to controllably pass through the power source , a detachable solar panel , a car power output , heat exchanging tubes , the condenser , the evaporator and the and any DC power supply . 15 compressor for extracting heat from the accommodating 

Description of Related Arts cavity . 
This summary presented above is provided merely to 

Portable refrigerators have widely been utilized around introduce certain concepts and not to identify any key or 
the world . A conventional portable refrigerator may utilize a essential features of the claimed subject matter . 
compressor for actuating heat exchange between a storage 20 

BRIEF DESCRIPTION OF THE DRAWINGS compartment and ambient environment . 
A major disadvantage of conventional portable refrigera 

tors relates to acquiring power for maintaining heat FIG . 1 is a front perspective view of a portable refrigera 
exchange processes which take place in various components tor according to a preferred embodiment of the present 
of the portable refrigerators . Conventionally , a majority of 25 invention . 
portable refrigerators is electrically connected to a power FIG . 2 is a rear perspective view of the portable refrig 
port provided in a car . An obvious problem for this arrange erator according to the preferred embodiment of the present 
ment is that when the portable refrigerator is operating , the invention . 
car must also be started to allow continuous supply of FIG . 3 is a schematic diagram of the portable refrigerator 
electrical power from the power port of the car . 30 according to the preferred embodiment of the present inven 

Some conventional portable refrigerators utilize solar tion . 
panels to collect solar energy and store the solar energy in FIG . 4 is an exploded perspective view of the portable 
a rechargeable battery embedded in the corresponding por refrigerator according to the preferred embodiment of the 
table refrigerator . A problem with this type of portable present invention . 
refrigerators is that the rechargeable batteries cannot be 35 FIG . 5 is a schematic diagram of a bottom wall of a main 
taken out from the refrigerators . Moreover , the rechargeable housing of the portable refrigerator according to the pre 
batteries may or may not be charged by other means , such ferred embodiment of the present invention . 
as connecting the portable refrigerators to a wall power FIG . 6 is a schematic diagram of the portable refrigerator 
supply . Even if the portable refrigerator can be connected to according to the preferred embodiment of the present inven 
a wall power supply , it would be very inconvenience for a 40 tion , illustrating connection between a refrigerator cover and 
user to do so . a main housing 

FIG . 7 is a perspective view of the refrigerator cover 
SUMMARY OF THE PRESENT INVENTION according to the preferred embodiment of the present inven 

tion . 
Certain variations of the present invention provide a 45 FIG . 8 is another perspective view of the refrigerator 

portable refrigerator comprising a rechargeable battery pack cover according to the preferred embodiment of the present 
which many be detachable from a main housing and may be invention . 
recharged through a conventional AC power source or by a FIG . 9 is a perspective view of a power compartment of 
detachable solar panel . the portable refrigerator according to the preferred embodi 

Certain variations of the present invention provide a 50 ment of the present invention , illustrating a bottom portion 
portable refrigerator in which various components of the of the power compartment . 
portable refrigerator can be centrally controlled by a central FIG . 10 is a perspective view of the power compartment 
control unit . of the portable refrigerator according to the preferred 

Certain variations of the present invention provide a embodiment of the present invention , illustrating a lower 
portable refrigerator in which the central control unit is 55 portion of the power compartment . 
arranged to utilize uninterruptible power supply ( UPS ) so FIG . 11 is a front view of the power compartment of the 
that it provides near - instantaneous protection from input portable refrigerator according to the preferred embodiment 
power interruptions to the compressor and other components of the present invention . 
of a cooling mechanism . FIG . 12 is an exploded perspective view of the recharge 

In one aspect of the present invention , it provides a 60 able battery pack of the portable refrigerator according to the 
portable refrigerator , comprising : preferred embodiment of the present invention . 

a main housing having an accommodating cavity for FIG . 13 is a perspective view of the actuating member of 
storing at least one item , and a power compartment ; the portable refrigerator according to the preferred embodi 

a refrigerator cover provided on the main housing for ment of the present invention . 
selectively closing the accommodating cavity ; FIG . 14 is a schematic diagram of the rechargeable battery 

a cooling mechanism which is supported by the main pack of the portable refrigerator according to the preferred 
housing and comprises a plurality of heat exchanging tubes , embodiment of the present invention . 

65 
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FIG . 15 is a block diagram of a central control unit and formed on a top side thereof as a top opening of the 
cooling mechanism of the portable refrigerator according to accommodating cavity 11. Thus , the accommodating cavity 
the preferred embodiment of the present invention . 11 may communicate with an exterior of the main housing 

FIG . 16 is a top perspective view of the rechargeable 10 through the access opening 17 . 
battery pack of the portable refrigerator according to the 5 The main housing 10 may further comprise a first side 
preferred embodiment of the present invention . peripheral rim 103 , a second side peripheral rim 104 and a 

FIG . 17 is a bottom perspective view of the rechargeable rear peripheral rim 105 upwardly extended from an outer 
battery pack of the portable refrigerator according to the surface of the two side walls 143 and the rear wall 142 
preferred embodiment of the present invention . respectively for connecting to the refrigerator cover 20 

FIG . 18 is a block diagram of a central control unit of the 10 ( described in more details below ) . The access opening 17 portable refrigerator according to the preferred embodiment may therefore be formed at a position below the first side of the present invention . 
FIG . 19A to FIG . 19E are circuit diagrams of a charging peripheral rim 103 , the second side peripheral rim 104 and 

control module of a central control unit of the portable the rear peripheral rim 105. Moreover , a cover seat 106 may 
refrigerator according to the preferred embodiment of the 15 be formed as the space on top of the two side walls 143 , the 
present invention . rear wall 142 and the front wall 141 and surrounded by the 

FIG . 20A to FIG . 20H are circuit diagrams of a solar first side peripheral rim 103 , the second side peripheral rim 
charging module of a central control unit of the portable 104 and the rear peripheral rim 105 . 
refrigerator according to the preferred embodiment of the The main housing 10 may further have a components 
present invention . 20 compartment 13 formed adjacent to the accommodating 

cavity 11 for storing various mechanical and electrical 
DETAILED DESCRIPTION OF THE components of the portable refrigerator . 

PREFERRED EMBODIMENT The main housing 10 may further comprise a plurality of 
wheels 15 rotatably provided on two side walls 143 respec 

The following detailed description of the preferred 25 tively for facilitating easy transportation of the portable 
embodiment is the preferred mode of carrying out the refrigerator . Moreover , the main housing 10 may further 
invention . The description is not to be taken in any limiting comprise a retractable handle 16 provided on the rear wall 
sense . It is presented for the purpose of illustrating the 142 so that a user may utilize the retractable handle 16 to general principles of the present invention . carry the portable refrigerator . The main housing 10 may 

Referring to FIGS . 1 to 18 , FIG . 19A to FIG . 19E and 30 further comprise a plurality of hanging members 14 formed FIG . 20A to FIG . 20H of the drawings , a portable refrig on the rear wall 142 for allowing an external objects to be erator according to a preferred embodiment of the present 
invention is illustrated . Broadly , the portable refrigerator hung thereon . Furthermore , the main housing 10 may further 
may comprise a main housing 10 , a refrigerator cover 20 , a comprise an anchoring member 140 formed on a bottom 
cooling mechanism 30 , a rechargeable battery pack 40 , and 35 wall 144 of the main housing 10 so that a user may tie an 
a central control unit 50 . external object on the main housing by using the anchoring 

The main housing 10 has an accommodating cavity 11 for member 140 . 
storing at least one item , and a power compartment 12. The The refrigerator cover 20 may be detachably attached on 
refrigerator cover 20 may be provided on the main housing the main housing 10 to selectively close the access opening 
10 for selectively closing the accommodating cavity 11 . 40 17. Specifically , the refrigerator cover 20 may comprise a 

The cooling mechanism 30 may be supported by the main cover body 21 having a top surface 211 , a bottom surface 
housing 10 and comprises a plurality of heat exchanging 212 , a first side surface 213 and a second side surface 214 . 
tubes 31 , a compressor 32 , an evaporator 33 connected to the The cover body 21 may have a plurality of ( but at least one ) 
compressor 32 through at least one of the heat exchanging indentions 215 formed on the top surface 211 for holding 
tubes 31 , and a condenser 34 connected to the evaporator 33 45 cups or other beverage containers . In this preferred embodi 
and the compressor 32 through at least one of the heat ment , there may be three indentions 215 , two of which may 
exchanging tubes 31 . have a circular cross section when viewed from the top while 

The rechargeable battery pack 40 may be detachably the remaining indention 215 may have a rectangular cross 
attached on the power compartment 12 of the main housing section also when viewed from the top . 
10. Moreover , the rechargeable battery pack may be adapted 50 Moreover , the refrigerator cover 20 may further comprise 
for connecting to a power source . a frictional member 22 provided on one of the indentions 

The central control unit 50 may be supported in the main 215 of the cover body 21 , wherein the frictional member 22 
housing 10 and electrically connected to the rechargeable may be configured to have a greater frictional force than 
battery pack 40 and the cooling mechanism 30 for centrally other parts of the refrigerator cover 20 so that when external 
controlling an operation of the cooling mechanism 30 , 55 items , such as tablet computers , are disposed on the fric 
wherein a predetermined amount of refrigerant is arranged tional member 22 , the external items may be retained on the 
to controllably pass through the heat exchanging tubes 31 , frictional member 22 . 
the condenser 34 , the evaporator 33 and the compressor 31 The refrigerator cover 20 may further comprise a first 
for extracting heat from the accommodating cavity 11 . connecting member 23 and the second connecting member 

According to the preferred embodiment of the present 60 24 extended from the first side surface 213 and the second 
invention , the portable refrigerator may be utilized in out side surface 214 of the cover body 21 respectively for 
door environment as a self - contained unit . The main housing pivotally and detachably connecting to the main housing 10 . 
10 may comprise a front wall 141 , a rear wall 142 , and two Specifically , the first connecting member 23 may be out 
side walls 143 , wherein the accommodating cavity 11 may wardly extended from the first side surface 213 and may be 
be formed as a space between a space surrounded by the 65 configured as having a cylindrical shape ( i.e. circular cross 
front wall 141 , the rear wall 142 and the side walls 143. The sectional shape ) for pivotally connecting to the main hous 
main housing 10 may further have an access opening 17 ing 10. On the other hand , the second connecting member 24 
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may have a quadrilateral or rectangular cross - sectional The cooling mechanism 30 may further comprise a fan 35 
shape and may be outwardly extended from the second side provided in the components compartment 13 while the main 
surface 214 . housing 10 may further have a plurality of ventilating slots 

Referring to FIG . 4 and FIG . 6 of the drawings , the main 18 which communicate the components compartment 13 
housing 10 may further has a first pivotal slot 101 and a 5 with an exterior of the main housing 10. As such , the fan 35 
second pivotal slot 102 formed on the first side peripheral may be driven to draw air into the components compartment 
rim 103 and the second side peripheral rim 104 respectively , 13 through the ventilating slots 18. Ambient air having lower 
wherein the first connecting member 23 and the second temperature may be used to cool down the refrigerant which 
connecting member 24 may be arranged to pivotally and flows through the condenser 34 and carries heat from the 
detachably connect to the first pivotal slot 101 and the 10 accommodating cavity 11. The fan 35 may be mounted 
second pivotal slot 102 respectively . adjacent to the condenser 34 for effectively remove heat 

from the refrigerant flowing through the condenser 34. The The first pivotal slot 101 may be shaped and sized to fan 35 may also be electrically connected to the central correspond to a cross sectional shape of the first connecting control unit 50 so that it may also be centrally connected by member 23 so that when the first connecting member 23 is 15 the central control unit . 
inserted into the first pivotal slot 101 , the first connecting Referring to FIG . 3 , FIG . 12 and FIG . 14 of the drawings , 
member 23 may freely rotate about a longitudinal axis of the the rechargeable battery pack 40 may comprise a battery 
first pivotal slot 101. Thus , when the first connecting mem housing 41 and a battery core 42 received in the battery 
ber 23 is configured as having a cylindrical cross section , the housing 41 for storing electric power . The battery housing 
first pivotal slot 101 may also be configured as such . 20 41 may have a front battery surface 411 , a rear battery 
On the other hand , the second pivotal slot 102 may be surface 412 , two side battery surfaces 413 , a top battery 

inclinedly extended from a top surface of the second side surface 414 and a bottom battery surface 415. The battery 
peripheral rim 104 so as to form a top opening 1041 on the housing 41 may be configured to resemble a largely rect 
second side peripheral rim 104 as the top end of the second angular cross - sectional shape when viewed from the front . 
pivotal slot 102. The second pivotal slot 102 may down- 25 The battery housing 41 may be fittedly and detachably 
wardly and inclinedly extend from the top opening 1041 accommodated in the power compartment 12 of the main 
along an inner side surface 1042 of the second side periph housing 10 . 
eral rim 104. The second pivotal slot 102 may have an Referring to FIG . 3 and FIG . 12 to FIG . 13 of the 
enlarged portion 1021 and a contracted extension portion drawings , the rechargeable battery pack 40 may further 
1022 extended between the enlarged portion 1021 and the 30 comprise a locking arrangement 43 operatively provided on 
top opening 1041 , wherein the second connecting member the battery housing 41 for allowing the battery housing 41 to 
24 may be arranged pivotally move in the enlarged portion be selectively locked or detached from the power compart 
1021 and to slide along the contraction extension portion 12. Specifically , the locking arrangement 43 may 
1022 only when the second connecting member 24 aligns comprise a first actuating member 431 , a second actuating 
with the contracted extension portion 1022 . 35 member 432 and a plurality of resilient element 433 
As shown in FIG . 6 of the drawings , when the second mounted on the first actuating member 431 and the second 

connecting member 24 is inserted into the enlarged portion actuating member 432 to normally exert a biasing force 
1021 of the second pivotal slot 102 , the second connecting thereto . 
member 24 may rotate about a longitudinal axis of the On the other hand , the locking arrangement 43 may 
enlarged portion 1021 of the second pivotal slot 102. Since 40 further contain a plurality of through passage holes 435 
a width of the contracted extension portion 1022 is smaller formed on the battery housing 41 , wherein parts of the first 
than that of the enlarged portion 1021 , when the second actuating member 431 and the second actuating member 432 
connecting member 24 is in the enlarged portion 1021 , the may selectively pass through the corresponding through 
second connecting member 24 may normally be prevented passage holes 435 ( described below ) . 
from sliding along the contracted extension portion 1022. 45 The first actuating member 431 has a first locking latch 
However , when the second connecting member 24 is in the 4311 , a second locking latch 4312 , and a first depressing 
enlarged portion 1021 and aligns with the contracted exten member 4313 positioned between the first locking latch 
sion portion 1022 , the second connecting member 24 may 4311 and the second locking latch 4312. The first actuating 
slide along the contracted extension portion 1022 and detach member 431 may be mounted in the battery housing 41 such 
from the second side peripheral rim 104 through the top 50 that the first locking latch 4311 , the second locking latch 
opening 1041 . 4312 and the first depressing member 4313 may align with 

This arrangement ensures that the refrigerator cover 20 three of the corresponding through passage holes 435 
may only detach from the main housing 10 when the respectively . At least one of the resilient elements 433 may 
refrigerator cover 20 is pivotally moved to a predetermined normally exert a biasing force against the first actuating 
angle of inclination with respect to the main housing 10. 55 member 431 so as to drive the first locking latch 4311 , the 
This angle of inclination is the angle of inclination of the second locking latch 4312 and the first depressing member 
contracted extension portion 1022 forming on the second 4313 to normally expose out of the battery housing 41 
side peripheral rim 104 . through the corresponding through passage holes 435 . 

The cooling mechanism 30 may comprise the compressor Similarly , the second actuating member 432 has a third 
32 , the evaporator 33 and the condenser 34. They may be 60 locking latch 4321 , a fourth locking latch 4322 , and a second 
connected by the heat exchanging tubes 31. The compressor depressing member 4323 positioned between the third lock 
32 and the condenser 34 may be positioned in the compo ing latch 4321 and the fourth locking latch 4322. The second 
nents compartment 13 of the main housing 10. A predeter actuating member 432 may be mounted in the battery 
mined amount of refrigerant may flow through the heat housing 41 such that the third locking latch 4321 , the fourth 
exchanging tubes 31 for performing heat exchange with 65 locking latch 4322 and the second depressing member 4323 
another physical medium so as to extract heat from the may align with another three of the corresponding through 
accommodating cavity 11 . passage holes 435 respectively . At least one of the resilient 

me 
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elements 433 may normally exert a biasing force against the of the present invention , the connection port 44 may be 
second actuating member 432 so as to drive the third locking provided on the front section 4151 of the bottom battery 
latch 4321 , the fourth locking latch 4322 and the second surface 415 and the biasing surface 4153 . 
depressing member 4323 to normally expose out of the The battery housing 41 may further have a plurality of 
battery housing 41 through the corresponding through pas- 5 positioning recesses 401 provided on the bottom battery 
sage holes 435 . surface 415 for further assisting positioning of the battery 

It is worth mentioning that the first actuating member 431 housing 41 in the power compartment 12. Each of the 
may be provided on an upper portion of the battery housing positioning recesses 401 may extend on the front section 
41 while the second actuating member 432 may be provided 4151 and the biasing surface 4153 and align with a longi 
on a lower portion of the same battery housing 41. Accord- 10 tudinal direction of a corresponding securing slot 420 . 
ingly , two of the through passage holes 435 may be provided Referring to FIG . 3 and FIG . 9 to FIG . 11 of the drawings , 
on the top battery surface 414 , and another two of the the power compartment 12 may be surrounded by a plurality 
through passage holes 435 may be provided on the bottom of surfaces . Specifically , the power compartment 12 may be 
battery surface 415 of the battery housing 41 . surrounded by a top compartment surface 121 , a bottom 

As shown in FIG . 16 to FIG . 17 of the drawings , the 15 compartment surface 122 , a rear compartment surface 123 , 
battery housing 41 may further have a first battery indention and two side compartment surfaces 124. The power com 
416 indently formed on the front battery surface 411 and the partment 12 may therefore be surrounded by the top com 
top battery surface 414. Similarly , the battery housing 41 partment surface 121 , the bottom compartment surface 122 , 
may further have a second battery indention 417 indently the rear compartment surface 123 , and the two side com 
formed on the front battery surface 411 and the bottom 20 partment surfaces 124. Moreover , the main housing 10 may 
battery surface 415 wherein two of the through passage further have a compartment opening 125 communicating the 
holes 435 may be formed on the first indention surface 4161 power compartment 12 with an exterior of the main housing 
of the first battery indention 416 and a second indention 10. Thus , the power compartment 12 may be defined as a 
surface 4171 of the second battery indention 417 respec cavity for accommodating the rechargeable battery pack 40 
tively . The first depressing member 4313 and the second 25 and may be surrounded by the top compartment surface 121 , 
depressing member 4323 may be pushed to expose out of the the bottom compartment surface 122 , the rear compartment 
battery housing 41 through the through passage holes 435 surface 123 , and the two side compartment surfaces 124 . 
formed on the inner surfaces 4161 of the battery indentions In order to accommodate the bottom battery surface 415 
416 respectively . of the battery housing 41 , the bottom compartment surface 

As shown in FIG . 1 to FIG . 2 and FIG . 6 to FIG . 8 of the 30 122 may also be divided into a front segment 1221 and a rear 
drawings , the first battery indention 416 may be formed at segment 1222 wherein a vertical height of the front segment 
a position between the first locking latch 4311 and the 1221 and the rear segment 1222 with respect to the top 
second locking latch 4312 , and the second battery indention compartment surface 121 may be different . The front seg 
417 may be formed at a position between the third locking ment 1221 may be formed at a position lower than that of the 
latch 4321 and the fourth locking latch 4322. The first 35 rear segment 1222. An urging surface 1223 may be formed 
indention surface 4161 may be substantially parallel to the as the boundary surface between the front segment 1221 and 
top battery surface 414 , while the second indention surface the rear segment 1222. This urging surface 1223 may be 
4171 may be substantially parallel to the bottom battery parallel to the rear compartment surface 123 . 
surface 415 . The main housing 10 may further comprise a plurality of 

The battery housing 41 may be divided into a front thicker 40 securing ridges 1224 formed on the top compartment surface 
portion 418 and a rear thinner portion 419 so that a vertical 121 and the rear segment 1222 of the bottom compartment 
height of the front thicker portion 418 is greater than that of surface 122 at positions corresponding to the securing slots 
the rear thinner portion 419. As such , the bottom battery 420 of the battery housing 41. When the rechargeable battery 
surface 415 of the battery housing 41 may be divided into a pack 40 is accommodated in the power compartment 12 , the 
front section 4151 and a rear section 4152 , wherein the front 45 securing ridges 1224 may be arranged to engage with the 
section 4151 may be formed as the bottom surface of the securing slots 420 respectively so as to secure the recharge 
front thicker portion 418 of the battery housing 41 , while the able battery back 40 in the power compartment 12 . 
rear section 4152 may be formed as the bottom surface of the Moreover , the main housing 10 may further comprise a 
rear thinner portion 419. The second battery indention 417 , plurality of positioning protrusions 1225 formed on the front 
the third locking latch 4321 and the fourth locking latch 50 segment 1221 of the bottom compartment surface 122 at 
4322 may be provided on the front section 4151 of the positions corresponding to the positioning recesses 401 of 
bottom battery surface 415. A biasing surface 4153 may be the battery housing 41. When the rechargeable battery pack 
formed as the boundary surface between the front section 40 is accommodated in the power compartment 12 , the 
4151 and the rear section 4152. This biasing surface 4153 positioning protrusions 1225 may be arranged to engage 
may be parallel to the front battery surface 411 and the rear 55 with the positioning recesses 401 respectively so as to secure 
battery surface 412 . the rechargeable battery back 40 in the power compartment 

The battery housing 41 may further have a plurality of 12 . 
securing slots 410 formed on the top battery surface 414 and The main housing 10 may further comprise a power inlet 
rear section 4152 of the bottom battery surface 415 respec 19 formed on the urging surface 1223 of the power com 
tively . These securing slots 410 may be formed on the rear 60 partment 12 for electrically connecting to the connection 
thinner portion 419 of the battery housing 41 . port 44 of the rechargeable battery pack 40. The locking 
Moreover , the rechargeable battery pack 40 may further arrangement 43 may further has a plurality of locking slots 

comprise a connection port 44 provided on the bottom 436 formed on the top compartment surface 121 and the 
battery surface 415 of the battery housing 41. The connec bottom compartment surface 122 , wherein at least some of 
tion port 44 may be electrically connected to the battery core 65 the locking slots 436 may be positioned corresponding to the 
42 so that it may be used as a power outlet for the first locking latch 4311 , the second locking latch 4312 , the 
rechargeable battery pack 40. In this preferred embodiment third locking latch 4321 and the fourth locking latch 4322 
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respectively so that the first locking latch 4311 , the second inductor L1 , a variable resistor RT2 , a variable resistor 
locking latch 4312 , the third locking latch 4321 and the MOV1 , a resistor R1 , a resistor R2 , a resistor R3 , a resistor 
fourth locking latch 4322 may partially receive in the R4 , a resistor R5 , a resistor R6 , a resistor R7 , a resistor R8 , 
corresponding locking slot 436 for detachably locking the a resistor R9 , a resistor R10 , a resistor R11 , a resistor R12 , 
battery housing 41 in the battery compartment 12. When the 5 a resistor R13 , a resistor R14 , a resistor R15 , a resistor R16 , 
first depressing member 4313 and the second depressing a resistor R17 , a resistor R18 , a resistor R19 , a resistor R20 , 
member 4323 are depressed , the first locking latch 4311 , the a resistor R21 , a resistor R22 , a resistor R23 , a resistor R24 , 
second locking latch 4312 , the third locking latch 4321 and a resistor R25 , a resistor R26 , a resistor R27 , a resistor R28 , 
the fourth locking latch 4322 may also be driven to move to a resistor R29 , a resistor R30 , a resistor R33 , a resistor R34 , 
disengage from the corresponding locking slot 436 so as to 10 a resistor R35 , a resistor R36 , a resistor R37 , a resistor R38 , 
allow detachment of the battery housing 41 from the battery a resistor R39 , a resistor R40 , a resistor R41 , a resistor R42 , 
compartment 12 . a resistor R44 , a resistor R45 , a resistor R46 , a resistor R47 , 

The portable refrigerator may further comprise a solar a resistor R49 , a resistor R52 , a resistor R53 , a resistor R55 , 
energy arrangement 60 which may comprise a solar panel 61 a resistor R56 , a resistor R62 , a capacitor C1 , the capacitor 
detachably attached on the main housing 10 provided in the 15 C2 , the capacitor C3 , the capacitor C5 , a capacitor C7 , a 
components compartment 13 and electrically connected to capacitor C8 , a capacitor C9 , a capacitor C10 , a capacitor 
the central control unit 50. The main housing 10 may C11 , a capacitor C12 , a capacitor C13 , a capacitor C14 , a 
detachably connect to the solar panel 61 for collecting solar capacitor C17 , an electrolytic capacitor C4 , an electrolytic 
energy . The solar energy collected may be controlled and capacitor C6 , a switch R1 , a switch K2 , a switch K3 , an 
managed by the central control unit 50. The solar energy 20 operational amplifier U2A and an operational amplifier 
may be stored in the rechargeable battery pack 40. The solar U2B . Each of the above - mentioned resistors and capacitors 
energy may then be converted into electrical energy which may have two terminals . Each of the above - mentioned 
may be supplied to various components of the portable diodes and Zener diodes may have a positive terminal and a 
refrigerator as controlled by the central control unit 50 . negative terminal . Each of the above - mentioned transistors 

Referring to FIG . 18 of the drawings , the central control 25 may have a gate terminal , an emitter terminal , and a col 
unit 50 may comprise a charging control module 51 , a solar lector terminal . Each of the above - mentioned MOSFET may 
charging module 52 , and an energy management module 53 . have ; a source terminal , a gate terminal and a drain terminal . 
In describing the central control unit 50 below , references In the charging control module 51 , one terminal of resistor 
will be made as follows : FIG . 19A to FIG . 19E illustrate the R8 may be electrically connected to a negative terminal of 
circuit diagram for each of the charging control module 51 30 the Zener diode ZD1 , a Gate terminal of MOSFET Q1 . 
while FIG . 20A to FIG . 20H illustrate the circuit diagram of Another terminal of the resistor R8 may be electrically 
the solar charging module 52 . connected to a power source VCC , capacitor C10 , capacitor 

The charging control module 51 may comprise an inte C19 and a Drain terminal of MOSFET Q2 . 
grated chip HT7536-1 , an integrated chip U3 , an integrated Moreover , a Source terminal of MOSFET Q1 , a positive 
chip U4 , an integrated chip U7 , a Zener diode ZD1 , a diode 35 terminal of Zener diode ZD1 , a terminal of resistor R1 and 
D5 , a diode D6 , a diode D7 , a diode D8 , a light emitting a terminal of resistor R9 may be connected to Ground . 
diode LD3 , a light emitting diode LD4 , a light emitting Another terminal of resistor R1 may be electrically con 
diode LD5 , a light emitting diode LD6 , a transistor Q7 , a nected to capacitor C10 and another terminal of resistor R9 . 
metal - oxide - semiconductor field - effect transistor MOSFET Resistor R11 may be electrically connected to capacitor C3 , 
Q1 , a MOSFET Q2 , a MOSFET Q3 , a MOSFET Q4 , a 40 resistor R23 , and a sixth pin of integrated chip U3 . Capacitor 
MOSFET Q5 , a MOSFET Q6 , a resistor R1 , a resistor R2 , C3 and resistor R25 may also be connected to Ground . 
a resistor R3 , a resistor R5 , a resistor R7 , a resistor R8 , Resistor C19 may be electrically connected to resistor R13 , 
resistor R9 , a resistor R10 , a resistor R11 , a resistor R12 , a resistor R26 , capacitor C20 , and a Gate terminal of MOS 
resistor R13 , a resistor R14 , a resistor R15 , a resistor R16 , FET Q3 . Resistor R13 may be electrically connected to a 
a resistor R17 , a resistor R18 , a resistor R19 , a resistor R20 , 45 Gate terminal of MOSFET Q2 . A Source terminal of MOS 
a resistor R21 , a resistor R23 , a resistor R24 , a resistor R25 , FET Q2 may be electrically connected to resistor R27 , 
a resistor R26 , a resistor R27 , a resistor R28 , a resistor R29 , capacitor C20 and a Source terminal of MOSFET Q3 . 
a resistor R30 , a resistor R31 , a resistor R32 , a resistor R34 , Resistor R26 may be electrically connected to a fourth pin 
a resistor R35 , a resistor R36 , a resistor R37 , a resistor R38 , of integrated chip U3 . Resistor R27 may be electrically 
a resistor R39 , a capacitor C2 , a capacitor C3 , a capacitor 50 connected to a fourth pin of integrated chip U3 . A Drain 
C5 , a capacitor C6 , a capacitor C8 , a capacitor C10 , a terminal of MOSFET Q3 may be electrically connected to a 
capacitor C11 , a capacitor C12 , a capacitor C14 , a capacitor terminal of resistor R14 , a terminal of resistor R15 , a 
C15 , a capacitor C16 , a capacitor C17 , a capacitor C18 , a terminal of capacitor C6 , a terminal of capacitor C16 and 
capacitor C19 , a capacitor C20 , a capacitor C21 , a capacitor second pin of integrated chip U3 . Another terminal of 
C22 , a capacitor C23 , a capacitor C24 , a capacitor C25 , a 55 resistor R14 may also be electrically connected to another 
capacitor C26 , a capacitor C27 , a capacitor C28 , a capacitor terminal of resistor R15 , another terminal of capacitor C6 , a 
C29 , a capacitor C30 , a capacitor C31 , a capacitor C32 , a terminal of capacitor C17 , a terminal of capacitor C12 , a 
capacitor C34 and an inductor L1 . terminal of capacitor C14 , a terminal of capacitor C15 , a 

The solar charging module 52 may comprise an integrated Drain terminal of MOSFET Q4 , a Drain terminal of MOS 
chip JP1 , an integrated chip P1 , an integrated chip U4 , the 60 FET Q5 , an output J3 , and a first pin of integrated chip U3 . 
integrated chip U3 , an integrated chip USB , an integrated Another terminal of capacitor C16 and another terminal of 
chip COM1 , a diode D1 , a diode D2 , a diode D3 , a diode D4 , capacitor C17 may be connected to the Ground . Further 
the diode D5 , the diode D6 , the Zener diode ZD1 , a Zener more , another terminal of capacitor C12 , another terminal of 
diode ZD2 , a Zener diode U1 , a transistor Q1 , a transistor capacitor C14 , and another terminal of capacitor C15 may 
Q2 , a transistor Q3 , a transistor 04 , a transistor Q5 , a 65 also be connected to Ground . 
transistor Q7 , a MOSFET UAL a MOSFET UA2 , a MOS Signal ACOK may be electrically connected to a fifth pin 
FET UA3 , a resistor group RP1 , a resistor group RP2 , the of integrated chip U3 . Signal IADP may be electrically 

a 
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connected to a terminal of capacitor C31 and a seventh pin terminal of power supply J10 and power supply J7 may all 
of integrated chip U3 . Signal IDCHG may be electrically be electrically connected to Ground . 
connected to a terminal of capacitor C32 and an eighth pin A Gate terminal of MOSEFT Q5 may be electrically 
of integrated chip U3 . Another terminal of capacitor C31 and connected to another terminal of capacitor C18 and a 
capacitor C32 may be connected to Ground . Signal PMON 5 terminal of resistor R31 . Another terminal of resistor R31 
may be electrically connected to a ninth pin of integrated may be electrically connected to an eighteenth pin of inte 
chip U3 . Signal PRO may be electrically connected to a grated chip U3 . Another terminal of resistor R32 may be 
tenth pin of integrated chip U3 . Signal SDA may be elec electrically connected to a seventeenth pin of integrated chip 
trically connected to a terminal of resistor R34 and an U3 . Another terminal of resistor R2 may be electrically 
eleventh pin of integrated chip U3 . Signal SCL may be 10 connected to another terminal of resistor R3 , a first pin of 
electrically connected to a terminal of resistor R35 and a integrated chip U4 , and power supply J. A second pin of 
twelfth pin of integrated chip U3 . Another terminal of integrated chip U4 may be electrically connected to a 
resistor R34 and resistor R35 may be connected to + 3.6V terminal of resistor R39 , and a terminal of resistor R38 . 
voltage supply . Signal TB - STAT may be electrically con Another terminal of resistor R39 may be connected to 
nected to a sixteenth pin of integrated chip U3 . 15 Ground . Another terminal of resistor R38 may be electri 

A positive terminal of diode D7 may be electrically cally connected to signal SUN - ISEN , a terminal of capacitor 
connected to positive voltage supply VCC . A positive ter C34 and a positive terminal of diode D8 . A negative terminal 
minal of diode D6 may be electrically connected to power of diode D8 and another terminal of capacitor C34 may be 
supply BAT . A negative terminal of diode D7 may be connected to Ground . 
electrically connected to a negative terminal of diode D6 and 20 A terminal of resistor R37 may be electrically connected 
a terminal of resistor R20 . Another terminal of resistor R20 to signal DATA , while another terminal of resistor R37 may 
may be electrically connected to another terminal of capaci be connected to Base terminal of transistor Q7 . A collector 
tor C22 , and a twenty eighth pin of integrated chip U3 . terminal of transistor Q7 may be electrically connected to a 
Another terminal of capacitor C22 may be connected to the terminal of resistor R36 and a second pin of power source J2 . 
Ground . A Source terminal of MOSFET Q4 may be elec- 25 Another terminal of resistor R36 may be electrically con 
trically connected to twenty seventh pin of integrated chip nected to + 3.6V voltage source . An emitter terminal of 
U3 , a terminal of capacitor C21 , a Drain terminal of MOS transistor Q7 and a first pin of power source J2 may be 
FET Q6 , and a terminal of inductor L1 . A Gate terminal of connected to the Ground . 
MOSFET Q4 may be electrically connected to a twenty sixth Another terminal of capacitor C8 may be electrically 
pin of integrated chip U3 , another terminal of capacitor C21 , 30 connected to +3.6 voltage source , and a first pin of integrated 
and a terminal of resistor R23 . Another terminal of resistor chip U7 . Another terminal of capacitor C8 may be electri 
R23 may be electrically connected to a twenty fifth pin of cally connected to a second pin of integrated chip U7 . Signal 
integrated chip U3 . A terminal of capacitor C23 may be ACOK may be electrically connected to a third pin of 
electrically connected to a twenty fourth pin of integrated integrated chip U7 . Signal LD1 may be electrically con 
chip U3 . Another terminal of capacitor C23 may be electri- 35 nected to a fourth pin of integrated chip U7 . Signal LD2 may 
cally connected to a terminal of resistor R24 . A terminal of be electrically connected to a fifth pin of integrated chip U7 . 
capacitor C30 , and a twenty second pin of integrated chip Signal LD3 may be electrically connected to a sixth pin of 
U3 may be connected to the Ground . integrated chip U7 . Signal LD4 may be electrically con 

A Gate terminal of MOSFET Q6 may be electrically nected to a seventh pin of integrated chip U7 . Signal IADP 
connected to a twenty third pin of integrated chip U3 and a 40 may be electrically connected to a tenth pin of integrated 
terminal of capacitor C27 . A Source terminal of MOSFET chip U7 . Signal IDCHG may be electrically connected to an 
Q6 and another terminal of capacitor C27 may be connected eleventh pin of integrated chip U7 . Signal SUN - ISEN may 
to the Ground . Another terminal of resistor R24 may be be electrically connected to twelfth pin of integrated chip 
electrically connected to another terminal of capacitor C30 , U7 . Signal PRO may be electrically connected to thirteenth 
a terminal of resistor R28 , and a twenty first pin of integrated 45 pin of integrated chip U7 . Signal SDA may be electrically 
chip U3 . Another terminal of resistor R28 may be electri connected to fourteenth pin of integrated chip U7 . Signal 
cally connected to + 3.6V voltage supply . A terminal of SCL may be electrically connected to fifteenth pin of inte 
resistor R29 may be electrically connected to a twentieth pin grated chip U7 . Signal DATA may be electrically connected 
of integrated chip U3 . Another terminal of resistor R29 may to sixteenth pin of integrated chip U7 . A terminal of resistor 
be electrically connected to Source terminal of MOSFET 50 R12 may be electrically connected to a ninth pin of inte 
Q5 , a terminal of capacitor C18 , another terminal of inductor grated chip U7 . A terminal of resistor R10 , a terminal of 
L1 , a terminal of resistor R5 , a terminal of resistor R7 , a capacitor C11 , and another terminal of resistor R10 may be 
terminal of capacitor C24 , a terminal of capacitor C28 , and electrically connected to power source BAT . Another termi 
a terminal of resistor R32 . nal of resistor R12 and another terminal of capacitor C11 
Moreover , a terminal of resistor R30 may be electrically 55 may be connected to the Ground . 

connected to a nineteenth pin of integrated chip U3 . Another On the other hand , the + 3.6V voltage source may be 
terminal of resistor R30 may be electrically connected to connected to a positive terminal of light emitting diode 
another terminal of resistor R5 , another terminal of resistor LLD3 , a position terminal of light emitting diode LD4 , a 
R7 , another terminal of capacitor C24 , a terminal of capaci positive terminal of light emitting diode LD5 , and a positive 
tor C29 , a terminal of capacitor C25 , a terminal of capacitor 60 terminal of light emitting diode LD6 . A negative terminal of 
C26 , a positive terminal of power supply BAT , a terminal of light emitting diode LD3 may be electrically connected to a 
resistor R2 , a terminal of resistor R3 , a third pin of integrated terminal of resistor R16 , while another terminal of resistor 
chip U4 . R16 may be electrically connected to signal LD1 . A negative 

Another terminal of capacitor C28 may be electrically terminal of light emitting diode LD4 may be electrically 
connected to another terminal of capacitor C29 . Another 65 connected to a terminal of resistor R17 , while another 
terminal of capacitor C25 , another terminal of capacitor terminal of resistor R17 may be electrically connected to 
C26 , a negative terminal of power supply J8 , an output signal LD2 . A negative terminal of light emitting diode LD5 
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may be electrically connected to a terminal of resistor R18 , A first pin of integrated chip U4 may be electrically 
while another terminal of resistor R18 may be electrically connected to signal U4-1 . A second pin of integrated chip U4 
connected to signal LD3 . Resistor R19 may have one may be electrically connected to signal U4-2 . A third pin of 
terminal electrically connected to light emitting diode LD6 , integrated chip U4 may be electrically connected to signal 
and another terminal electrically connected to signal LD4 . 5 U4-3 . A fourth pin of integrated chip U4 may be connected 
Resistor R21 may have one terminal electrically connected to the Ground . A fifth pin of integrated chip U4 may be 
to voltage source VCC , and another terminal electrically electrically connected to a terminal of capacitor C17 , while 
connected to a negative terminal of diode D5 , a second pin another terminal of capacitor C17 may be connected to the of integrated chip HT7536-1 , and a terminal of capacitor C2 . Ground . A sixth pin of integrated chip U4 may be electri Another terminal of capacitor C2 may be connected to the 10 cally connected to + 5V voltage source . A seventh pin of Ground . A positive terminal of diode D5 may be electrically integrated chip U4 may be electrically connected signal connected to voltage V - OUT . 

A third pin of integrated chip HT7536-1 may be electri U4-7 . An eighth pin of integrated chip U4 may be electri 
cally connected to +3.6 v voltage source , and a terminal of cally connected signal U4-8 . A ninth pin of integrated chip 
capacitor C5 . Another terminal of capacitor C5 may be is U4 may be electrically connected signal U4-9 . A tenth pin of 
connected to the Ground . A first pin of integrated chip integrated chip U4 may be electrically connected signal 
HT7536-1 may also be connected to the Ground . U4-10 . An eleventh pin and a twelfth pin of integrated chip 

For the solar charging module 52 , a first pin of integrated U4 are not connected . A thirteenth pin of integrated chip U4 
chip JP1 may be electrically connected to + 5V voltage may be electrically connected to a terminal of resistor R41 , 
source . A second pin of integrated chip JP2 may be electri- 20 a terminal of resistor R39 , and a terminal of capacitor C13 . 
cally connected to signal SWIM and signal U4-26 . A third Another terminal of resistor R41 may be electrically con 
pin of integrated chip JP3 may be connected to the Ground . nected to power source VA . A terminal of resistor R39 and 
A terminal of resistor R2 may be electrically connected to another terminal of capacitor C13 may be connected to the 
+ 5V voltage source . Another terminal of resistor R2 may be Ground . A fourteenth pin of integrated chip U4 may be 
electrically connected to a fourth pin of integrated chip JP1 , 25 electrically connected to a terminal of capacitor C5 , a 
a terminal of capacitor C1 , and signal RST and signal U4-1 . terminal of resistor R19 , and a terminal of variable resistor 
Another terminal of capacitor C1 may be connected to the RT2 . Another terminal of resistor R19 may be electrically 
Ground . A fifth pin of integrated chip JP1 may be electrically connected to + 5V voltage source . Another terminal of 
connected to signal T and a terminal of resistor R21 . Another capacitor C5 and another terminal of variable resistor RT2 
terminal of resistor R21 may be electrically connected to 30 may be connected to the Ground . A fifteenth pin of inte 
signal U4-30 . A sixth pin of integrated chip JP1 may be grated chip U4 may be electrically connected to signal 
electrically connected to signal R and a terminal of resistor U4-15 . A sixteenth pin of integrated chip U4 may be 
R11 . Another terminal of resistor R11 may be electrically electrically connected to signal U4-16 . A seventeenth pin of 
connected to signal U4-31 . integrated chip U4 may be electrically connected to a 

A first pin of integrated chip P1 may be electrically 35 terminal of resistor R8 and a terminal of switch K3 . Another 
connected to signal U4-18 . A second pin of integrated chip terminal of resistor R8 may be electrically connected to + 5V 
P1 may be electrically connected to signal U4-19 . A third pin voltage source . An eighteenth pin of integrated chip U4 may 
of integrated chip P1 may be electrically connected to signal be electrically connected to signal U4-18 . A nineteenth pin 
U4-20 . A fourth pin of integrated chip P1 may be electrically of integrated chip U4 may be electrically connected to signal 
connected to signal U4-21 . A fifth pin of integrated chip P1 40 U4-19 . A twentieth pin of integrated chip U4 may be 
may be electrically connected to signal U4-22 . A sixth pin of electrically connected to signal U4-20 . A twenty first pin of 
integrated chip P1 may be electrically connected to signal integrated chip U4 may be electrically connected to signal 
U4-23 . A seventh pin of integrated chip P1 may be electri U4-21 . A twenty second pin of integrated chip U4 may be 
cally connected to signal U4-24 . An eighth pin of integrated electrically connected to signal U4-22 . A twenty third pin of 
chip P1 may be electrically connected to signal U4-2 . A 45 integrated chip U4 may be electrically connected to signal 
ninth pin of integrated chip P1 may be electrically connected U4-23 . A twenty fourth pin of integrated chip U4 may be 
to signal U4-3 . A tenth pin of integrated chip P1 may be electrically connected to signal U4-24 . A twenty fifth pin of 
electrically connected to signal U4-7 , a third pin of a parallel integrated chip U4 may be electrically connected to a 
connected resistors group RP2 , and a fourth pin of a parallel terminal of resistor R30 . Another terminal of resistor R30 
connected resistors group RP2 . An eleventh pin of integrated 50 may be electrically connected to + 5V voltage source . A 
chip P1 may be electrically connected to signal U4-8 , a first twenty sixth pin of integrated chip U4 may be electrically 
pin of a parallel connected resistors group RP2 , and a second connected to a signal U4-26 . A twenty seventh pin of 
pin of a parallel connected resistors group RP2 . A twelfth pin integrated chip U4 may be electrically connected to a signal 
of integrated chip P1 may be electrically connected to signal U4-27 . A twenty eighth pin of integrated chip U4 may be 
U4-9 , a third pin of a parallel connected resistors group RP1 , 55 electrically connected to a terminal of resistor R49 and a 
and a fourth pin of a parallel connected resistors group RP1 . terminal of switch K1 . Another terminal of resistor R29 may 
A thirteenth pin of integrated chip P1 may be electrically be electrically connected to + 5V voltage source . A twenty 
connected to signal U4-10 , a first pin of a parallel connected ninth pin of integrated chip U4 may be electrically con 
resistors group RP1 , and a second pin of a parallel connected nected to a terminal of resistor R62 and a terminal of switch 
resistors group RP1 . 60 K2 . Another terminal of resistor R62 may be electrically 

A fifth pin , an eighth pin of the parallel connected connected to + 5V voltage source . Moreover , another termi 
resistors group RP1 and a fifth pin and an eighth pin of the nal of switch K1 , switch K2 and switch K3 may be con 
parallel connected resistors group RP2 are connected to the nected to the Ground . A thirtieth pin of integrated chip U4 
Ground . A sixth pin and a seventh pin of the parallel may be electrically connected to signal U4-30 . A thirtieth 
connected resistors group RP1 , and a sixth pin and a seventh 65 first pin of integrated chip U4 may be electrically connected 
pin of the parallel connected resistors group RP2 may be to signal U4-31 . A thirtieth second pin of integrated chip U4 
electrically connected to + 5V voltage source . may be electrically connected to signal U4-32 . 
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A terminal of resistor R46 may be electrically connected of resistor R55 , a terminal of resistor R53 , a first pin of 
to signal U4-16 , a terminal of resistor C12 , and a terminal of integrated chip USB , an eighth pin of integrated chip USB , 
resistor R40 . Another terminal of resistor R46 and another and voltage source USB_ + 5V . Another terminal of resistor 
terminal of capacitor C12 may be connected to the Ground . R55 may be electrically connected to a terminal of resistor 
Another terminal of resistor R40 may be electrically con 5 R56 , a second pin of integrated chip USB and a seventh pin 
nected to an output of operational amplifier U2B and a of integrated chip USB . Another terminal of resistor R53 
terminal of resistor R33 . Another terminal of resistor R33 may be electrically connected to a terminal of resistor R52 , 
may be electrically connected to an inverting input of a third pin of integrated chip USB and a sixth pin of 
operational amplifier U2B and a terminal of resistor R29 . integrated chip USB . 
Another terminal of resistor R29 may be connected to the 10 A negative terminal of electrolytic capacitor C2 , a nega 
Ground . A non - inverting input of operational amplifier U2B tive terminal of electrolytic capacitor C3 , a fifth pin of 
may be electrically connected to a positive terminal of diode integrated chip U3 , a sixth pin of integrated chip U3 , a 
D4 , a terminal of capacitor C10 , a terminal of resistor R22 , seventh pin of integrated chip U3 , an eighth pin of integrated 
and a terminal of resistor R27 . A negative terminal of diode chip U3 , a positive terminal of diode D6 , a negative terminal 
D4 , another terminal of capacitor C10 , another terminal of 15 of electrolytic capacitor C14 , another terminal of resistor 
resistor R22 , and another terminal of resistor R27 may be R56 , another terminal of resistor R52 , a fourth pin of 
connected to the Ground . A terminal of resistor R37 may be integrated chip USB and a fifth pin of integrated chip USB 
electrically connected to signal U4-32 and a terminal of are connected to the Ground . 
resistor R34 . Another terminal of resistor R37 may be A terminal of resistor R28 may be electrically connected 
electrically connected to voltage source VB . Another termi- 20 to signal U4-15 . Another terminal of resistor R28 may be 
nal of resistor R34 may be electrically connected to a base electrically connected to a terminal of resistor R26 , a ter 
terminal of transistor Q7 . A collector terminal of transistor minal of resistor R25 , a terminal of capacitor C9 , and a 
Q7 may be electrically connected to a terminal of resistor terminal of resistor R23 . Another terminal of resistor R26 
R42 , and Gate terminal of MOSFET UA3 . Another terminal may be electrically connected to + 5V voltage source . 
of resistor R42 may be electrically connected to voltage 25 Another terminal of resistor R25 and another terminal of 
source VB . A drain terminal of MOSFET UA3 may be capacitor C9 may be connected to the Ground . Another 
connected to the Ground . A source terminal of MOSFET terminal of resistor R23 may be electrically connected to a 
UA3 and an emitter terminal of transistor Q7 may be terminal of resistor R9 , a terminal of resistor R47 , a collector 
connected to the Ground . A positive terminal of diode D1 terminal of transistor Q3 , a terminal of variable resistor 
may be electrically connected to voltage source VA . A 30 MOV1 , a positive terminal of Zener diode ZD2 , a terminal 
negative terminal of diode D1 may be electrically connected of resistor R4 , a Source terminal of MOSFET UA1 , and a 
to a terminal of resistor R1 , a terminal of resistor R3 , and a second pin of integrated chip COM1 . 
collector terminal of transistor Q1 . Another terminal of Another terminal of resistor R9 may be electrically con 
resistor R1 may be electrically connected to another terminal nected to a terminal of resistor R7 , a terminal of resistor 
of resistor R3 , a base terminal of transistor Q1 and a negative 35 R13 , a positive terminal of diode D3 , and a base terminal of 
terminal of Zener diode ZD1 . A positive terminal of Zener transistor Q3 . A negative terminal of diode D3 may be 
diode ZD1 may be connected to the Ground . An emitter electrically connected to an emitter terminal of transistor Q3 , 
terminal of transistor Q1 may be electrically connected to a a negative terminal of Zener diode ZD2 , and a gate terminal 
positive terminal of electrolytic capacitor C4 , a terminal of of MOSFET UA1 . Another terminal of resistor R7 may be 
capacitor C11 , a voltage source VB , a terminal of resistor 40 electrically connected to another terminal of resistor R13 
R12 , and a collector terminal of transistor ( 5. A negative and a collector terminal of transistor Q2 . 
terminal of electrolytic capacitor C4 and another terminal of A positive terminal of diode D2 may be electrically 
capacitor C11 may be connected to the Ground . connected to voltage source VA . A negative terminal of 

Another terminal of resistor R12 may be electrically diode D2 may be electrically connected to an emitter ter 
connected to a base terminal of transistor Q5 , a negative 45 minal of transistor Q2 and a terminal of resistor R10 . 
terminal of Zener diode U1 , a terminal of resistor R15 , and Another terminal of resistor R10 may be electrically con 
a terminal of resistor R16 . A positive terminal of Zener diode nected to a terminal of resistor R14 and a base terminal of 
U1 and another terminal of resistor R16 may be connected resistor Q2 . Another terminal of resistor R14 may be elec 
to the Ground . Another terminal of resistor R15 may be trically connected to a collector terminal of transistor Q4 . A 
electrically connected to an emitter terminal of transistor Q5 , 50 gate terminal of transistor Q4 may be electrically connected 
a positive terminal of electrolytic capacitor C6 , a terminal of to a terminal of resistor R17 and a terminal of resistor R18 . 
capacitor C7 , a terminal of capacitor C8 , and a + 5V voltage Another terminal of resistor R18 may be electrically con 
source . A negative terminal of electrolytic capacitor C6 , nected to signal U4-27 . Another terminal of resistor R17 and 
another terminal of capacitor C7 , and another terminal of an emitter terminal of transistor Q4 may be connected to the 
capacitor C8 may be connected to the Ground . A positive 55 Ground . 
terminal of diode D5 may be electrically connected to A first pin of integrated chip COM1 , a third pin of 
voltage source VA and voltage source TP1 . A negative integrated chip COM1 , and a fifth pin of integrated chip 
terminal of diode D5 may be electrically connected to a COM1 may be electrically connected to voltage source VA . 
positive terminal of electrolytic capacitor C2 , a positive A fourth pin of integrated chip COM1 and a sixth pin of 
terminal of electrolytic capacitor C3 , and a first pin of 60 integrated chip COM1 may be connected to the Ground . 
integrated chip U3 . A drain terminal of MOSFET UA1 may be electrically 

A fourth pin of integrated chip U3 may be disconnected . connected to a drain terminal of MOSFET UA2 . A source 
A second pin of integrated chip U3 may be electrically terminal of MOSFET UA2 and a terminal of resistor R24 
connected to a terminal of inductor L1 and a negative may be connected to the Ground . A gate terminal of MOS 
terminal of diode D6 . Another terminal of inductor L1 may 65 FET UA2 may be electrically connected to another terminal 
be electrically connected to a third pin of integrated chip U3 , of resistor R24 , and a terminal of resistor R20 . Another 
a positive terminal of electrolytic capacitor C14 , a terminal terminal of resistor R20 may be electrically connected to an 
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output of operational amplifier U2A . A positive power input Thus , the charging control module 51 , the solar charging 
of the operational amplifier U2A may be electrically con module 52 and the energy management module 53 may 
nected to voltage source VB . A negative power input of allocate an optimal amount of electrical power to the cooling 
operational amplifier U2A may be connected to the Ground . mechanism 30 and the rechargeable battery pack 40. The 
An inverting input of operational amplifier U2A may be 5 cooling mechanism 30 may have a priority in allocation of 
electrically connected to another terminal of resistor R47 , a electrical power . When the rechargeable battery pack 40 has 
terminal of resistor R44 , and a terminal of resistor R45 . insufficient battery level or power , the central control unit 50 
Another terminal of resistor R44 may be electrically con may command charging of the rechargeable battery pack 40 . 
nected to + 5V voltage source . Another terminal of resistor Moreover , when the rechargeable battery pack 40 is not 
R45 may be connected to the Ground . A non - inverting input 10 connected to the central control unit 50 , the portable refrig 
of operational amplifier U2A may be electrically connected erator may also be powered by connecting it to an external 
to a terminal of resistor R38 and a terminal of resistor R35 . power supply , such as an external DC power supply typi 
Another terminal of resistor R38 may be electrically con cally found in a vehicle , or the solar panel 62 . 
nected to + 5V voltage source . Another terminal of resistor The present invention , while illustrated and described in 
R35 may be electrically connected to a terminal of resistor 15 terms of a preferred embodiment and several alternatives , is 
R36 . Another terminal of resistor R36 may be connected to not limited to the particular description contained in this 
the Ground . specification . Additional alternative or equivalent compo 

The charging control module 51 may be arranged to nents could also be used to practice the present invention . 
control and manage charging of the rechargeable battery What is claimed is : 
pack 40. For example , when an input voltage is 12V or 24V , 20 1. A portable refrigerator , comprising : 
the integrated chip HT7536-1 , integrated chip U3 , integrated a main housing having an accommodating cavity for 
chip U4 and integrated chip U7 may be configured to storing at least one item , and a power compartment ; 
discharge and charge the rechargeable battery pack 40 by a refrigerator cover provided on said main housing for 
using 6 A current . The integrated chip HT7536-1 , integrated selectively closing said accommodating cavity ; 
chip U3 , integrated chip U4 and integrated chip U7 may also 25 a cooling mechanism which is supported by said main 
be configured to protect overcharging , over - discharging or housing and comprises a plurality of heat exchanging 
prevent short circuit of the rechargeable battery pack 40 . tubes , a compressor , an evaporator connected to said 
Moreover , the integrated chip HT7536-1 , integrated chip compressor through at least one of said heat exchang 
U3 , integrated chip U4 and integrated chip U7 may also be ing tubes , and a condenser connected to said evaporator 
configured to protect the battery of the vehicle when the 30 and said compressor through at least one of said heat 
present invention is electrically connected to the vehicle's exchanging tubes ; 
rechargeable battery . a rechargeable battery pack detachably attached on said 

The solar charging module 52 may be configured to power compartment of said main housing , said 
control and manage charging of the solar battery 62 by rechargeable battery pack being adapted for connecting 
employing maximum voltage of 55V and charging current of 35 to a power source ; and 
10 A. Integrated chip JP1 , integrated chip P1 , integrated chip a central control unit supported in said main housing and 
U4 , integrated chip U3 , integrated chip USB and integrated electrically connected to said rechargeable battery pack 
chip COM1 may be configured and programmed to manage and said cooling mechanism for centrally controlling an 
Pulse Width Modulation ( PMW ) charging cycles . operation of said cooling mechanism , wherein a pre 
On the other hand , Zener diode ZD1 , Zener diode ZD2 , 40 determined amount of refrigerant is arranged to con 

Zener diode U1 , transistor Q1 , transistor Q2 , transistor Q3 , trollably pass through said heat exchanging tubes , said 
transistor Q4 , transistor Q5 and transistor Q7 may be utilized condenser , said evaporator and said compressor for 
to prevent current overflow and short circuit so as to extracting heat from said accommodating cavity , 
accomplish open circuit protection and reverse protection . wherein said central control unit comprises a charging 
MOSFET UA1 , MOSEFT UA2 , MOSFET UA3 , resistors 45 control module , and a solar charging module electri 
group RP1 and resistors group RP2 may be utilized to create cally connected to said charging control module , said 
a backflow prevention circuit . central control unit being configured to provide unin 

The energy management module 53 may be configured to terruptible power supply so as to provide instantaneous 
allocate the optimal voltage to the compressor 32. The protection from input power interruption to said cool 
central control unit 50 may be configured to accomplish 50 ing mechanism . 
uninterruptible power supply ( UPS ) so that it provides 2. A portable refrigerator , comprising : 
near - instantaneous protection from input power interrup a main housing having an accommodating cavity for 
tions to the compressor 32 and other components of the storing at least one item , and a power compartment ; 
cooling mechanism 30. According to the preferred embodi a refrigerator cover provided on said main housing for 
ment of the present invention , the preferred mode of power 55 selectively closing said accommodating cavity ; 
supply is through an external DC power input . An adapter a cooling mechanism which is supported by said main 
may be utilized to convert an external AC power supply into housing and comprises a plurality of heat exchanging 
a DC power supply . When both an external DC power input tubes , a compressor , an evaporator connected to said 
and the rechargeable battery pack 40 are connected to the compressor through at least one of said heat exchang 
portable refrigerator , the central control unit 50 may first 60 ing tubes , and a condenser connected to said evaporator 
allocate the power from the external DC power supply to and said compressor through at least one of said heat 
operate the compressor 32 and other components of the exchanging tubes ; 
portable refrigerator . When the rechargeable battery pack 40 a rechargeable battery pack detachably attached on said 
needs recharging , the central control unit 50 may be con power compartment of said main housing , said 
figured to allocate an optimal amount of power to recharge 65 rechargeable battery pack being adapted for connecting 
the rechargeable battery pack 40 and at the same time to to a power source , and comprising a battery housing 
keep operating the compressor 32 . and a battery core received in said battery housing , said 
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battery housing having a front battery surface , a rear battery surface , two side battery surfaces , a top battery 
battery surface , two side battery surfaces , a top battery surface and a bottom battery surface , said rechargeable 
surface and a bottom battery surface , said rechargeable battery pack further comprising a locking arrangement 
battery pack further comprising a locking arrangement operatively provided on said battery housing for allow 
operatively provided on said battery housing for allow- 5 ing said battery housing to be selectively locked and 
ing said battery housing to be selectively locked and detached from said power compartment ; and 
detached from said power compartment ; and a central control unit supported in said main housing and a central control unit supported in said main housing and electrically connected to said rechargeable battery pack electrically connected to said rechargeable battery pack and said cooling mechanism for centrally controlling an and said cooling mechanism for centrally controlling an 10 operation of said cooling mechanism , wherein a pre operation of said cooling mechanism , wherein a pre 
determined amount of refrigerant is arranged to con determined amount of refrigerant is arranged to con 
trollably pass through said heat exchanging tubes , said trollably pass through said heat exchanging tubes , said 
condenser , said evaporator and said compressor for condenser , said evaporator and said compressor for 
extracting heat from said accommodating cavity , 15 extracting heat from said accommodating cavity , 
wherein said central control unit comprises a charging wherein said central control unit comprises a charging 
control module , and a solar charging module electri control module , and a solar charging module electri 
cally connected to said charging control module , said cally connected to said charging control module , said 
central control unit being configured to provide unin central control unit being configured to provide unin 
terruptible power supply so as to provide instantaneous 20 terruptible power supply so as to provide instantaneous 
protection from input power interruption to said cool protection from input power interruption to said cool 
ing mechanism . ing mechanism , 

3. A portable refrigerator , comprising : said locking arrangement comprising a first actuating 
a main housing having an accommodating cavity for member , and a first resilient element mounted on said 

storing at least one item , and a power compartment ; first actuating member to normally exert a biasing force 
a refrigerator cover provided on said main housing for thereto , said locking arrangement further containing a 

selectively closing said accommodating cavity ; plurality of through passage holes formed on said 
a cooling mechanism which is supported by said main battery housing , said first actuating member being 
housing and comprises a plurality of heat exchanging arranged to selectively and partially pass through said 
tubes , a compressor , an evaporator connected to said 30 corresponding through passage holes , said first actuat 

ing member having a first locking latch , a second compressor through at least one of said heat exchang 
ing tubes , and a condenser connected to said evaporator locking latch , and a first depressing member positioned 
and said compressor through at least one of said heat between said first locking latch and said second locking 
exchanging tubes ; latch , said first resilient elements being arranged to 

a rechargeable battery pack detachably attached on said 35 normally exert a biasing force against said first actu 
power compartment of said main housing , said ating member so as to drive said first locking latch , said 
rechargeable battery pack being adapted for connecting second locking latch and said first depressing member 
to a power source , and comprising a battery housing to normally expose out of said battery housing through 
and a battery core received in said battery housing , said said corresponding through passage holes . 
battery housing having a front battery surface , a rear 

25 


